Efficient transfection and expression of heterologous genes in PC12 cells.
The PC12 pheochromocytoma cell line has been a favorite model system for cell and neurobiologists, but has proven relatively refractory to standard DNA transfection methods. We have found that the cationic lipid "lipofectin" provides a simple, gentle, and nontoxic procedure that vastly improves transfection efficiencies in PC12 cells. Transient expression of chloramphenicol acetyl transferase (CAT) driven by a Rous sarcoma virus long terminal repeat (LTR) is much more efficient using lipofectin when compared with calcium phosphate as a transfection procedure. Additionally, transient transfection of nerve growth factor (NGF)-differentiated PC12 cells proceeds with equal efficiency relative to naive, uninduced cells. Using the lipofectin procedure, the frequency of stable transfection is 100-fold higher than that reported with standard calcium phosphate precipitation protocols. To examine the effectiveness of different promoters for efficient expression of heterologous DNA in PC12 cells, three different promoter-bearing constructs were utilized. Each construct contains a different promoter sequence upstream from a chicken calsequestrin cDNA. A human cytomegalovirus (CMV) immediate early promoter construct produced the highest level of expression, followed by a human beta-actin promoter construct. Expression from a mouse Moloney sarcoma virus LTR construct could not be detected. These results overcome the previous transfection problems of low efficiency and low viability that have plagued many PC12 cell investigations.